Rooting habits with respect to the capillary moisture zone above the watertable were studied by two methods: (1) absorption and translocation of radioactive isotopes and (2) direct observation of trench walls. Isotopes used were 1311, 99M0, 5lCr and 75Se. In general, grasses appeared to absorb more actively in spring than in fall, and more from midlevel of the capillary zone than from the top or bottom. The highest activity was in foliage of intermediate wheatgrass which accumulated 75Se from the watertable. While some injections resulted in no detected absorption, all grasses showed ability to pick up radioactivity at various levels in the capillary zone.
The purpose of this study was to learn more about the root function of exotic grasses with particular attention to the zone of soil constantly replenished by moisture from the watertable.
Abuse of watersheds has induced streambed erosion which has drained many native "stringer" meadows in the basin ranges of the Low hydraulic conductivity with slow drainage toward the gully tends to maintain a zone of capillary moisture within reach of big sagebrush and rubber rabbitbrush (Chrysothamnus nauseosus). In many places the roots of drought enduring forage grasses can penetrate to this zone.
Cover, height, and density of shrubs along with composition of the understory vegetation are useful ground water indicators. Big sagebrush 7 to 9 feet tall is common over watertables of 4 to 6 feet. Such brush is totally unpalatable and wasteful.
Conversion to grass cover by burning and seeding has been demonstrated over several years at Knoll Creek Field Laboratory, 40 miles North of Wells, Nevada. Highly productive pastures resulted. However, best choice of gasses for these sites is not clear.
Answers may be found below the surface.
After studying the rhythmic duirnal and annual fluctuations of the watertable under brush it was found that ground water at 2.5 to 10 feet, capillary rises of 3 to 4 feet, annual variations of one foot and daily variations of one inch in the watertable were common at Knoll Creek.
The importance of the root system to soil-plant-water relationships has been emphasized by many ecologists, including Pavlychenko (1942) and Weaver (1926). These More recently a few ecologists have applied non-toxic radioisotopes at specific locations among plant roots and drawn conclusion regarding root distribution on the evidence of gamma or beta ray emissions from either inplace or harvested foliage. Among workers using this method are Burton et al. (1954) , Mathis et al. (1965) , Price (1965) and Eckert and Blincoe (1970 Fall 1970.-The fourth series of isotopes was placed at desired levels with respect to the capillary moisture zone on September 2. The technique used was similar to that described by Price (1965) . Smooth seamless metal tubes with close fitting rods lcm in diameter inserted were jacked into the ground to the desired depth near species whose absorption levels were to be studied. A Z-inch round-headed carriage bolt closing the bottom of the pipe was partially ejected by tapping the rod after the tube was in place. The rod was extracted and replaced by a plastic tube through which 100 ml of radioactive solution were poured. This method seemed better suited to our soil than the method described by Woods, 1969 . Twohundred microcuries of 51Cr and %e were used both alone and together. At each location, isotopes were again placed at the top, middle and bottom of the capillary zone.
Foliage of 7 species was sampled at 3 days and at 11 weeks.
Results and Discussion

1965.-Exploration
for ends of rootlets in the capillary zones of 7 trenches yielded measurements for penetration by 8 species, 4 of which were seeded exotics. Roots of pubescent wheatgrass (Agropyron trichophorum)
were possibly mixed with those of Aster, so are not reported.
Wide variation in abundance and depth of rootlets was observed. Native species appeared to approach the ground water closer than did the exotic dryland grasses. These variations are shown in Table  2 .
Lack of control in sampling makes tests of significance of mean differences of doubtful validity. absorbed more from the bottom than from the top. Desert wheatgrass registered the highest from middle and bottom zones, and Basin wildrye the highest from the Relative amounts of tracer absorbed are indicated by ranks in Table 3 . The ranks are based upon the average reading from all the opportunities presented for absorption by sampled plants on both sides of 6 trenches.
Analysis indicated that the 24-hour absorption period picked up more radioactivity than did the 6-or 4%hour periods (Table 4) . 1311 was absorbed from midzone by all 6 species, but tracers from the top and bottom of the capillary zone were detected from 6 of 7 points. Twenty-four hour absorption registered uptake from top and bottom ("9Mo and %r), at 7 and 5 points respectively, of the 7 available (Table 5) .
Fall 1968.-The 24-hour absorption period again produced higher mean activity in the shoots than did the 4%hour period. Poverty weed and sagebrush were scarcely exceeded by the wildryes in picking up 51Cr from 80 inches in saturated soil at the bottom of the capillary zone. All species but poverty weed absorbed more from the top than from either other level. Pubescent wheatgrass was a high absorber from the top while failing to pick up 51Cr at the bottom. Sagebrush ranked second highest in absorption from the top, absorbing well at all levels. Relative activities of 7 species are shown in Table 6 . Seven injections per trench wall did not produce more cpm/g of sample than did 3 injections.
One replication of desert wheatgrass was 100 times as active from top absorption as from the middle. Apparently a "main line" injection was responsible, i.e., accidental injection into a root. This datum is omitted from all averages.
Soil sample analysis after 2 days gave evidence of movement of the tracer element. 1311 was most active and QQMo least active at 3 inches above levels of injection.
l311 activity appeared in samples 3 inches above and 17 inches below the point of injection. 51Cr and QQMo were detected, 24 inches and 11 inches respectively, above the point of injection in only one sample. This is attributed to translocation. "Mineral nutrients may enter growing organs through either or both of the vascular tissues" (Bonner and Galston, 1952) .
to be the best absorption period. Among 7 species, only Russian wildrye and Canada vetch (Astragalus canadensis) were radioactive after 17 days. Canada vetch exceeded the six grasses in absorption at all depths and periods. Siberian wheatgrass failed to absorb under this method while desert wheatgrass responded at all depths at both of its location. Peak activities in all species were derived from the top of the capillary zones at 16 to 30 inches depth.
The range in radioactivity among species, locations and depths varied from 200 at the midzone by Canada vetch to 2 cpm/g at the top level by crested wheatgrass. The 3-day absorption period produced no indication of tracer absorption among the six grasses but the two wildryes indicated weak absorption at 17 days. 5 4 absorption periods. Desert wheatgrass absorbed 51Cr at all levels and it was the sole species to indicate 51Cr absorption.
As the overall activity after the 1 l-week absorption period averaged 8.5 cpm/g as compared to 8.6 cpm/ g after 3 days, there appeared to be no advantage for the delay in sampling so late in the fall. Further, the number of active samples declined from 25 after 3 days to 17 after 11 weeks absorption.
Six grasses, poverty weed, and Asiatic whitesage (Eurotia ceratoides) picked up the tracers. The highest activity arose from 75Se at 55 inches in the bottom of the capillary zone tapped by intermediate wheatgrass
Poverty weed picked up 109 cpm/g at 6% feet, midway in the capillary zone. Crested, desert and Siberian wheatgrass absorbed repeatedly from all levels. Desert wheatgrass shoots analyzed 120 cpm/g after three days absorption from 11% feet, while the maximum depth by Siberian wheatgrass was 7% feet at the same location. However, Siberian wheatgrass brought the tracer up from 12 feet during the 1 l-week period.
Conclusions
In viewing the results, it is seen that many trials yielded no positive data, and that 6 grasses, 2 shrubs PHREATIC GRASSES 289 
